SHUTTLE CRITICAL ITEMS LIST = QRBITER

. SUESYSTEM :FLIGHT CONTROL MECH FMEA NG 0Z=28 =-A01~ST=5 REV:12/04/87
ASSEMBLY :TVC ACTUATOR CRIT. FUNC: i
P/N RI 1MCE21-0015 - CRIT. HDW: z
B/ VENDOR:MOCG - VEHICLE 102 1013 104
QUANTITY :8 EFTECTIVITY: X x X
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ACTUATOR, SsSME TVC, STRUCTURE
FUNCTION:

PROVIDES THE FORCE AND CONTROL TO GIHEAL THR SSME AND MAINTATIN COMMANDES
ENGINE BELL FOSITIONS.

FAILURE MODE:
FRACTURE OF ACTUATOR TAILSTOCK, ROD END, PISTON HEAD, PISTON 20D

CAUSE!S):
MATERIAL DETECT, FATIGUE

EFFECT(S) ON:
(A}SUBSYSTEM (B)INTERFACES (C)MISSION (0)CREN/YEHICLE

(A) LOSS OF OME ACTUATOR FUNCTION.

(B) POSSIBIE LOSS OF ONE ENGINE POSITICN CONTROL WHICH MAY CAUSE
CAUSE ENGINE C2LLISICN. DURING ENTRY, PQSSIBLE ENGINE INTERFERENCE WITH
BQDY FLAP FUNCTION.

(C,0}) POSSI3LE LOSS OF MISSION, CREW/VEHICLE. LOSS CF FUNOTICH CAN
RESULT IN LOSS QF VEHICLE CONTROL. )

DISPOSITION & RATIONALE:
(A)DESISH (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E)OPERATIONAL USE

{A) DESIGN _
PLSTON HEAD MARGIN QF SAFITY (MS) OF G.21 MINIMUM (MIN); BOTTSH PrToH Ao
YAW ME IS no.21 MIM, RQD END M5 IS 0.2% MIN, PISTON ROD MS Is o0.1% MIMN ALD

TAIL STQCK TCP PITCH MS IS 1.17 MIN, AMD BOTTCM PITCH AND YAW MS IS .75
MIN, WITH FRACTURE MECHANIZS APPLIZD. :

(B) TEST '
QUALIFICATION-ENDUBANCE QYCLING-400 MISSION DUTY CYCLES UNDER LOAD AT
MAXIMUM TEMPERATURE OF 275 DEQREES F. ACTUATOR WAS VIBRATED AT FLICET
LEVELS AND WAS TESTED AT -65 AND 275 DEGREES F. 100,000 PRESSURE
IMFULSE CYCLES AT EaCH SUPDLY AND RETURN PCORT, AT 230 DEGREES F.



" SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYETEM :FLIGHT CONTRCL MECH THMEA HO DI-2B =-AQl=-3T=-4 REV:11/Q%,/37

SUPPLY PCRTS WERE CYCLED FROM 3,000 P3IG T9 4.500 PSIG TC¢ 1,500 BSIS,
BasX To 1,000 PSIG EACH CYCLE; RETURN PCRTS, FROM V50 PSIG TQ 1,300 PSIG
Td 0 PSIG, BACK.TC 7S¢ P3IG. BURST PRESSURI CF 9,000 BSIG APPLIED AT
SUPPLY PORTS; 4,500 PSIG AT RETURM. VERITIZD THAT ALL PARTS WERE WITHIN
ACCEPTAZLE LIMITS DURING QISASSEMBLY AND INSPECTICN AT COMPLETICH QF
QUALTFICATION. GQOLUMN LCOAD APFLIED AT 4,500 PSIG IW BOTH EXTEND ANT
RETRACT PoSITIONE. 20g SHOCK PULSE-APPLIED IN EACH GF THREFE AXES.

ACCEPTANCE-PRCQF PRIZSSURE QT 4,300 231 APPLIED AT SUPPLY PCRTS, EBURMN-IH
PRESSURE IMPULSE CYCLE TESETS AT 240 DESGREES F: (1, 1,800 IMPULSE CUYCIz=s:
2,400-3,800 PSI AFFLIED AT SUPFLY PCRTS, (2 SIMULTAMNECQUSLY, 1,540
TMPULEE CYCLZS; J=-1,800 PSTI AT RETURN PORTS. DPERFORMANCE TESTE VERIEFY
THAT ALL ACTUATOR COMPONENTS MEET QPERATIONAL REQUIREMENTS.

| OMRSD-HYDRAULIC SYSTEM INSPECTION AND TVC CYCLING, PEIRFOEMED PRIOR TO
EACH MISSION.

{C} INSPECTION

RECEIVING INSPECTION
COMPONENT RAW MATERTAL CERTIFICATIONS ARE VERIFIED BY IMIPECTION AND
ANALYSTS,

CRITICAL PROGESSES - _ .
SWAGING OF ROD END AND TAILSTOCH BEARINGS I3 WERIZZIZID BY IMEPECTICH.

NDE .
PIZCE PARTS EVALUATID BY STLECTED PREUETRANT, MAEIETIC FARTICLEL,
ULTRASCNIC, AND RADIOGRAFPHIC INSPECTICNS.

SPECTAL PROCESSES
CRITICAL/CLOSE TOLIRANCE DIMENSIONHS AND FINISEES ARE 100 PERCENT
INSPECIEZD COLLOWING MACHINING.

ASSEMBLY/INSTALLATION

CLa3E TOLRRANCE FIT3S AND ASSEMELY TORQUES ARE ?E?I:IED BY INSFECTION.
PESRSOMMEL ARE TRAINER,/CERTIFIED IN THI USE OF SPECIALLY DESIGNATED
TCOLS/FIXTURES WEICH ARE REQUIRFED IN ASSEMBLY DCCUMENTATICN.

TESTING

ATP IS VERIFIED BY INSPECTION. TROCKWELL DESIGN ANMD QUALITY PERSCHNEL,
WITH MASA FARTICIPATION, CONDUCT A DETAILED ACCEPTANCE REVIEW COF THE
HARDWARE AT THE VENDCR'E FACILITY, BRICR T¢O THE SHIPMENT OQF EACH END ITEMN
COVERED BY THE CONTRCTL BDLAN.

HANDL IHG /PACKAGING
HANOLING/PACKAGING FROCIESES UTILIZE SFECTALLY DESIGNED CONTAINERS AND
INSERETS PROTECTING FROM STRUCITURAL/-ENYVIROWNMENTAL DAMASGE.

(D) FATLURE H1STORY
THERE IS NC HISTORY OF FRILURE FOR THIS FAILLURE MCDE.

(E) OPERATIONAL USE
NCHE.




